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Beegexue

MpouasepeHne KOHUEHTPaLUU BOAOPOAHLIX W FTMAPOKCUMbHEIX UOHOB B
XNMUUECky YMCTOW BOAE SIBNAETCS NMOCTOSHHOW BenuyuHon, pasHon 107 npu
Temnepatype 25 °C. OHO ocTaeTcss HeU3MeHHbIM U B NMPUCYTCTBUM BELLECTB,
Aviccouyunpyrownx ¢ obpasoBaHMeM BOAOPOAHLIX M MMAPOKCUIIbHBIX WOHOB.
KoHUeHTpauun Bo0POAHBIX U TMAPOKCUITbHBIX HOHOB paBHble 107 monb/am®
COOTBETCTRYIOT HEMTpanbHOMY COCTOAHUIO pacTBopa. B kucnbix pacTsopax
KOHUEHTpaUWs BOAOPOAHbIX WoHoB [H']>107 monb/gM®, a B LENOYHbIX
[H*]<107 mons/am®.

Ona ypobcTBa BblpaXKeHUS KOHUEHTpauuu BOAOPOAHLIX MOHOB
MCMONb3YIOT BENUYUHY, NpeacTaBnsowyio coboit B3ATLIA ¢ oBpaTHLIM
3HaKOM [ecATWMHbIA forapudM  UX  KOHUEHTpauuu. 3Ta BeniMuMHa
HasblBaETCA «BOAOPOAHBLIM nokasatenem» u  obGosHavaeTca  «pH»
(pH = - Ig[H*]). B kucnbix pacteopax pH < 7, a B weno4Hbix pH > 7.

BenuuuHa pH siBnseTca oaHUM U3 BaXKHELUMX NokasaTenel Kadvecrea
BOJA, U XapaKTepusyeT COCTOSIHME KNCNOTHO-OCHOBHOMO paBHoBecust Boabl. OT
BEeNUYMHLI pH 3aBUCMT pasBUTUE M KM3HELEeATeNnbHOCTb BOAHOW 6MOTHI,
hOpMbl MUrpaLMK pasnnHbIX 3NEMEHTOB, arpeccuBHoOe JeWcTBMe BOAbI Ha
BMeLlaoLue nopoAbl, MeTannbl, 6eToH.

3HavyeHue pH mopckoii BOAbLI 3aBACMT OT €e CONeBOro CocTaBa,
COAEpXKaHUA pacTBOPEHHbIX rAa30B W OPraHMYECKUX COeAMHEHMWA. 3HayeHne
pH perynupyetca yrnekucnoTHo-kapboHaTHON CUCTEMOM, koTopas sBnseTcs
Hanbonee cunbHbIM Gychbepom MOPCKMX BOJA, U M3MEHSIETCA B OTKPbITOM Mope
B CpaBHUTENbLHO y3KOM guanasoHe 7,7 — 8,6. OgHako gaxe Hebonblmne
n3MeHenus pH nMeloT rpoMagHoe 3HavyeHue AnA NPOLIECCOB, MPONUCXOASLLMX
B TOMWe Mopckoit Bogbl. Benwuusda pH mopckux BOA, NOABEPXKEHHbIX
UHTEHCMBHOMY 3arpsi3HEHWIO CTOYHBIMW BOJAMU, WM B 30HE CMEeLUeHus ¢
NPecHbIMU BOAAMU, MOXET M3MEHATLCA B Bonee WKpokux npeaenax.

v
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PYKOBOOAWMKUN AOKYMEHT

BOAOPOAHbLIN MOKASATENBL MOPCKUX BOR
MeToaukKa UsmepeHnit NOTEHLUMOMETPUYECKUM METOAOM

[ata sBegeHus — 2019-04-01

106nactb NnpuMmeHeHUs

1.1 Hacrosuwui pyKoBOAAWMIA [OKYMEHT YCTaHaBNuBaeT METOZUKY
n3MepeHuii (nanee — MeToawKa) BOJOPOAHOrO NOKasaTens B puanasoHe
namepenuii ot 4,00 fo 9,20 ea. pH B npobGax mopckux Bog W BOL MOPCKUX
ycTbeB peK (fanee — npobax 80Abl) NOTEHLMOMETPUYECKUM METOAOM.

1.2 Hacroswmih pykosopsiumiA  [OKYMEHT npegHasHadeH gns
vcnonb3oBaHus B nabopartopusx, ocyllecTBNsioWMX Habniogenna 3a
COCTOAHWUEM ¥ 3arpsizHEHNEeM MOPCKUX BOZ U BOA MOPCKUX YCTHER Pek.

2 HopMaTtuBHbIE CChITKMU

B Hacroswem pykoBoaSWEM OOKYMEHTE WCNONb30BaHbi CChUKM Ha
cnepyiowue cTaHaapThl:

FOCT 8.135~-2004 N'ocypapcreerHan cuctema obecneveHus eguHcTsa
namepeHuii, CraHgapT-TUTpbl Ans npurotosneHua 6ycdepHbix pacTeBopos —
pabouux atanoHoe pH 20 ©u 3-fo paspagos. TexHudeckue 1
MeTporormyeckne Xxapakrepuctukun. Meroab! ux onpepenexus

FOCT 12.1.005-88 Cucrtema crangaptoB 6esonacHocTu Tpyaa. Obiuve
caHWTapHO-TUrMeHn4eckue TpebosaHus K Bo3AyXy pabouelt 30HbI

FOCT 12.1.007-76 Cwuctema craHgapToB 6esonacHocTu TpyAa.
BpegHble Bewectea. Knaccudukauus u obume tpebosaHus 6esonacHoctu

FOCT 17.1.3.08-82 Oxpana npupoabl. TImapocdepa. [Ipasuna
KOHTPONA KayecTBa MOPCKUX BOA
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FOCT 17.1.5.04-81 OxpaHa npupogbl. mapoctepa. Mpubopbl u
yctpoictea Ana orbopa, nepsudHol o06paboTku M xpaHeHus npoG
NpUpoAHLIX Bof. O6Wwme TexHnydeckue ycroeus

FOCT 17.1.5.05-85 Oxpana npupogsl. [uapoctepa. Obwme
TpeboBanus k oTGopy npo6 nNOBepXHOCTHbIX W MOPCKUX BOA, NbAa U
aTMocdepHbiX 0cagkos

FOCT 1770-74 Tocyaa MepHan nabopaTopHas CTeKnsHHas.
LivnuHaps!, MeH3ypku, konbel, npobupku. O6Lyme TeXHU4ECKHe ycnoBus

FOCT 3118-77 PeaktuBbl. Kucnota consHasn. TexHuyeckue ycnosus

rocT 4198-75 PeakTuBbi. Kanwit doccopHoKMCHbIN
OAHO3aMelLeHHbIN. TexHueckue ycnosus

FOCT 4199-76 Peaktusbl.. Hatpuit TerpaGopHokucnbivi 10-BoaHbIA.
TexHnyeckue ycrnosus

FOCT 4234-77 Peaxtubl. Kanuii xnopucTbiit. TexHuueckue ycrnosus

OCT 432877 Peakruesl. Hatpus rugpookuch. TexHuieckue ycrnosust

FOCT 6709-72 Boga auctunnmpoBaHHas. TexHu4eckue ycnosus

roCcT 11773-76 PeakTuBbi. Hatpui hochopHO-KUCHBIN
ABYy3aMmelleHHbI. TexHuveckne ycrnosmus

FOCT 12026-76 bBymara dunbTpoBansHas  nabopaTopHas.
TexHu4eckue ycnosus

FOCT 14919-83 OJnekTponnuTsl, 3NEKTPONNUTKM U XKapouHbie
anekTpowkadb! GbiToBble. ObLine TEXHUYECKUE YCNOBUA

FOCT 24363-80 Peaxrusbl. Kanus rugpookuck. TexHnyeckne ycriosusi

FOCT 25336-82 MNMocyaa v o6opyposaHue nabopatopHble CTEKNsAHHLIe,
Twnbl, OCHOBHbIE NapaMeTpbl U pasMepb!

FOCT 28498-90 TepmOMeTpbl XWAKOCTHble CTeKnaHHbie. Obwwe
TexHuueckue TpeboBaHna. MeTogsl ucneITaHWA

rOCT 31861-2012 Bopa. O6uue Tpebosaxus k otbopy npo6

FOCT P 53228-2008 Becbi HeaBTOMaTuyeckoro geictens. Yacte 1.
MeTponornyeckue U TexHuyeckue genctens. Uenbiranus

2
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MOCT P WNCO 5725-1-2002 TouHocTb  (NpaBunbHOCTE U

NPeLM3NOHHOCTb) METOA0B 1 pesynsTaTos uaMepeHuit. Hacts 1. OCHOBHbie
NOTOXEHUS U onpeaeneHus.

[OCT P WNCO 5725-6-2002 TouHocTb (NPaBMNLHOCTE MU

NPeLnsnoHHOCTb) METOAsB ¥ pesynbTaTtoB  UaMepewuid. Yactes 6.

Wcnons3osaxue 3Ha4YeHWA TOMHOCTH Ha NpaKTuke

Mpumedyauu e -lpn NONbIOBAHUK HACTOALLIMM PYKOBOASLLUM AOKYMEHTOM
cneayeT nposepuTh AEWCTBME CCLINOYHLIX CTAHAAPTOB B WHMOPMALMOHHOM CUCTeMe
obLuero nonb3oBaHMs — Ha OMUUMANLHOM CalTe HauWOHanbHOro oprava Poccwiickoln
depepauny no craHpapTlauvmM B ceTv UHTepHeT MM NO eXeroaHo uapasaemomy
MHMOPMALIMOHHOMY ykasaTenio «HaunoHanbHble CcTraHaapTbi», ORydnuKosaHHOMY no
COCTOAHMIO HAa 1 sAHBaps TeKyWlero rofa “ NO COOTBETCTBYIOUWMM EXEMeCAHHO
vsnaBaembiv MHOOPMALMOHHLIM YKa3aTansamM, onyGnukoBaHHLIM B TEKYLLEM rogy.

Ecnu  cobinOvHbIE  HOpMAaTUBHLIA [OKYMEHT 3ameHeH (M3MeHeH), TO npu
NoNbL30BAHMM  HACTOALMM DYKOBOARLIMM [OKYMEHTOM cneayeT PYKOBOACTBOBATLCA
3aMEHEHHBIM  (M3IMEHEHHbIM)  HOPMaTMBHLIM  OOKyMeHTOM. Ecnn  cChifiouHbif
HOPMAaTHBHBIN JOKYMEHT OTMeHeH Ges 3ameHbl, TO NOAOXKeHWe, B KOTOPOM BaHa cobinka
Ha HEro, NPUMEHUMO B YacTi, He 3aTParusalolien 3Ty Cobifky.

3MpunucaHHbie XapakTepucTUKU norpetsHocTn u eé
COCTaBMNAOWMUX

Mpu cobniogeHun BCex PernaMmeHTUPYEMbIX YCNOBWIA U NpoBeaeHun
aHanu3a B TOMHOM COOTBETCTBMM C AAHHOA METOAUKOW 3HaueHue
MOrpewHoOCcT (M ©& COCTaBNAIWMUX) PeaynbTaTos USMepeHud npu
AoBepuTenbHOW  BepoaTHOoCTM P=0,95 He npesbillaloT  3HaueHW#,
npuseaeHHbIX B Tabnuue 1.
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Ta6bnuyat
AwnanasoH Mokasarensy | MNpepen | Nokasarens Mpepen | MNokasatens
usMepeHni noBTOpsie- | MOBTOPA- | BOCNPOU3BO- | BOCNPOU3- | TOYHOCTH
BOAOPOAHOrO MOCTH emocTu AUMOCTN BOOUMOCTH | (rpaHmLb
nokasavens 8 | (cpeaHexksag- (cpenHeksan- abeoniot-
npobax paTuieckoe paTnieckoe HOM
MOPCKMX BOA M | OTKNOHEHWe OTKNOHeHue norpeiu-
BOJ MOPCKUX nostopsie- BOCNPOU3BO- HOCTH)
YCTbEB pex, MoCcTH) [UMOCTH)
en. pH onea. pH | r,ea.pH Or, €. pH R,ea.pH | *A ea.pH
Ot 4,00 no
9,20 BKnIOY. 0,02 0,06 0,04 0.1 0,08
4 Tpe6oBanus K cpeacTBam U3MepeHnn,

BCMOMOTaTenbHbLIM YCTPONCTBAM, peakTUBaM, MaTepuanam

4.1 Tpu BLINONHEHUN U3MEPEHU NPUMEHSAIOT cnepylowme cpeacTea
M3MEpPEHU 1 BCTIOMOTaTenbHbIE YCTPOCTBa:
~ pH-mMeTp ¢ n3mepuUTenbHbIM K BCNOMOraTenbHbIM 3NeKTpogamMu (Wm ¢
KOMOMHMPOBAHHbBIM 3NEKTPOAOM), AuanasoHom usmepenuii pH ot 0 o
14 wn npepenamu norpetuHocTH
+ 0,05 ea. pH, Hanpumep pH-meTp-munnusonsTmeTp pH-410;

— BECbl YTBEPXXAEGHHOrO T1na, NoBepeHHble B yCTAHOBIEHHOM nopsake, ©
He Oonee

ponyckaemoli  abcomMoTHOM

npepenamy  pgonyckaeMow  abconioTHOW  NOrpellHocTU
+ 0,02 wmr;
— BeCbl HEeaBTOMAaTU4ecKoro AeCTBUS BbICOKOFO Knacca TOUMHOCTU M

3HaueHuem nosepouHoro fenexuns e=0,01 rno MOCT P 63228,

TepMOMETP XMAKOCTHbI € AuanasoHoMm uamepeHwih ot 0 °C po

100 °C ¢ ueHoit genenun 0,2 °C no NOCT 28498;

— Konbbl MepHble 2-T0 Knacca TOYHOCTM BMEeCTMMOCTblo 500 cm3 —
3 wr., 1000 cm®— 3 wr. no MOCT 1770;

~ Konba KOHW4ecKas Unn NNOCKOQOHHAR TEPMOCTONKas BMeCTUMOCTbIO 2
amd no FOCT 25336;

— Konfa KOHWYECKas UNn NnockoAoHHas smecTumocTbio 1 amd o MOCT

25336;
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UMNUHAPLI MepHble 2 Knacca TOYHOCTM BMecTUMocTeio 500 cM® no
FOCT 1770;
cTaKaHbl BMecTuMocTbio 100 cm® — 6 wT., 400 cM® — 1 wr., 600 cm® — 1
wr. no FOCT 25336;
cTakaH4uku Ans B3selumsaHus (Biokebl) CB-19/9 no TOCT 25336;
Tpybka TX~I1 k akcukaTopy no MOCT 25336,
BopoHka B- guameTtpom 7-8 cm no NOCT 25336;
akcukatop 2-190 no MOCT 25336;
COCYAbl NMONU3TUNEHOBbIE ANA XPaHEHWA PacTBOpoB W Npo6 BoAbl,
BMecTumocTso 0,5-1,0 am® u 50-100 em?;
npoMbIBarnka;
aKBafUCTUNNATOP;
wkad CywunbHblh obwenabopaTopHOro HasHa4YeHus;
anektponmmtka no [OCT 14919, c 3akpbiTo cnupanbio U

peryrnmpyemMon MOLLHOCTbIO Harpesa.

NMpumewuauue - [JonyckaeTcs WUCNONL3OBAHNE APYIVX TUMOE CPEACTB

W3MepeHnit, NOCYAL U BCNIOMOraTeNbHOro o60py.qoeaﬂun. UMeIoLLnX aHanoruyHbie wnn

SIYuLLIMe METPONOMM4ecKNe XapaKTepuUCTUKY.

4.2 [pw BbINOMHEHUN USMEDPEHUIA NPUMEHAIOT cneayiolliue peakTusbi

n marepunanbl.

cTaHAapT-TUTPLI ANA npurotoBneHns GydepHbIX pacTBOpoB 2 paspsaa
— pabouunx aTanoHoB pH no FOCT 8.135;

Kanwi pTaneBoKVCHbIA KUCNBIY Y.4.a. no [1];

-Kasin cbocdopHoKUCTIbIA oaHo3amelleHHbln no MTOCT 4198, u.a.a.;
HaTpuit hocchopHOKUCHbIA ABY3aMeLleHHbIn no TOCT 11773, w.p.a.;
Harpui TeTpabopHokucnbit 10-BogHbin no MOCT 4199, x.u.;

Hatpuii GpomucTeiin, 4. no [2];

Karnmit xnopucTbiii no FTOCT 4234, x.u.;

kucnoTa consHasa no NOCT 3118, 4.4.3.;
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— kanua ruapookuck no FOCT 24363, x.4. WK HaTpus rMMAPOOKUCH NO
FOCT 4328, x.u.;
— BOAa avctunnuposaHHas no FOCT 6709;
— cunbTpoBanbHas Gymara no FOCT 12026.
n prMeyaHue-— nonycxaem ucnonbL3oBaHue peakTVBOB W MaTepuanos,

W3rOTOBNEHHBIX NO APYroi HOPMaTUBHOW W TEXHUYECKOW [AOKYMEeHTauuu, ¢
kBanuduKaumeh He HuKe yKkasaHHow 8 4.2,

5 MeTtoa usmepeHum

MeTop onpepeneHnus BenuuuHbl pH npo6 Bogbl OCHOBaHK Ha U3MEPEeHUU
anekTpoaBwKyLlel cunbt (3AC) anexTpoAHON CMCTEMbI (SNEKTPOXMMUYECcKon
AYeiikn), COCTOoSLUEH U3 N3MEePUTENLHOO 3MeKTPoAa U SNEKTPOAa CpaBHeHUs
(unn KOMOMHUPOBAHHOTO 3fIeKTpPoAa) U BOAHOro pacTsopa. B kavectee
W3MEPUTENBHOMO 3NEKTpOAa WCNOMb3yeTCR CTeKNsHHBIM  pH-anexTpog
CeneKTvBHbIN K WOHam Bojopoaa. B kavectBe anekTpoga cpaBHEHWUs
npyuMeHseTca xnopcepebpaHbiit anekTpoa,.

MNoTeHuvomeTpuyeckomy onpepenennio pH He Mewaer okpacka
uccnegyemoin npobbl  BOAbLl, MYTHOCTb, NPUCYTCTBUE  OKUCIUTENeW,
BOCCTAHOBUTENEN U NOBLILLEHHOE COAepXaHMe coneil ANs 3Ha4YeHWun
coneHoctu meHbiue 35 % [3].

Ha senuuuny pH Gonbluoe BnusiHMe okasbiBaeT Temnepartypa, a Ha
rny6uxnax 6onee 1000 M Taioke U rMAPOCTATUHECKOE AaBneHne.

Mockonbky TemnepaTypa v fasnexue in situ (B ycnosusx otbopa npo6
BOABI) OTMIMHAIOTCA OT YCNOBWI, NPU KOTOPbLIX NMPOBOAAT u3mepeHus pH,
HYXHO YYUTBIBaTL NONPaBKu Ha TeMnepaTypy v AasreHue, npuBefeHHbIe B
npunoxeHusx A un b.
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6TpeGoBaHua 6Ge3onacHOCTH, OXpaHbl OKpyXalollen
cpeab!

6.1 Tpu BbinonHeHun usmepeHwin pH cobniopaioT TpeboBaHus
6e3onacHoCTH, YCTaHOBNEHHbIE B HaLUMOHarbHbiX CTaHaapTax u B npasunax
[4].

6.2 [o creneHn BO3OEWCTBMS Ha OpraHUsM BpefHble BellecTsa,
ncnonb3yemele Npy BLINOMHEHWN 3MEPEHUI, OTHOCATCS K 2 U 4-My Knaccam
onacHocti no NOCT 12.1.007.

6.3 3HaveHWe MaccOBOW KOHLEHTpaLuu BpelHbIX BELecTs B BO3fyxe
paboueit 30HbI He [OSPKHO MpeBbilliaTh 3HAYEHUA NPEeAenbHO AONYCTUMBIX
KOHUeHTpaLuun, yctadosneHHeix FTOCT 12.1.005.

6.4 Tpu paboTe ¢ CONsAHOI KUCNOTOM PyKU AOMKHBI ObiTh 3aLyMLLeHb!
PE3UHOBLIMW NepyaTkamu, rnasa — 3auTHLIMI OUKamu.

6.5 OTpaboTaHHble pacTBOpbl KMCNOT CNMBAIOT B KaHanusauwio nocrne

HeWTpanusauuy pacTBOPOM COAB!.

7 TpeboBaHuA K kBanudukaumum onepaTopos

K BbinofnHeHWIo usMepeHni U obpaboTke pesynbTaToB AONYCKAKOTCA
nMya co CpepHuM npocheccuoHanbHeIM  obpasoBaHueM, OCBOMBLLIME
METOAMKY, CO CTaxkeM paboTs! B nabopaTopuy He metee 6 mec.

8 TpeboBaHMUsA K YCNOBUAM U3MEPEHUN

Mpu BbiNONHEHWH u3MepeHut B nabopaTtopuu  AOMXKHbLI  ObiTh
cobriofieHbl criegyiolne ycrious:

— Temneparypa BoaayXa, “C ....cocvieiiieiiiriieeeer e erereeeas (2245);
— aTtMoccepHoe pasneHmne, KMa......oooovevivveeiienienennns o1 84,0 no106,7;
— BRAXHOCTb Bo3ayxa, % npn 25 °C He Bonee.........o.eevvicenennenn. 80;
— HanpsKeHUe B CeTU, B..oveeevviee e e (22011 0);
— Y4acToTa NEPEMEHHOIO TOKA, Ml.evuvn v ierieeren i enr cveea e ennens (501).
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9 TpeGoBaHuA K oTEOPY U XpaHeHUto Npod

Ot6op npo6 npousBogaT B coorBeTcTBMM ¢ [OCT 17.1.3.08,
rOCT 17.1.5.05 u TOCT 31861. O6opyacsaHue gns ot6opa npo6 AOMKHO
cooTsercroBath FOCT 17.1.5.04 u FOCT 31861.

Ons usmepenuss pH npoby Bogpt us npo6ooTGopHOro ycrpoWcTea
oToupalT HenocpeAcTBEeHHO nocne otGopa npob ans onpefeneHus
pacTBOpeHHOro kucnopoga u ceposopjopoga. [lpoby HanupaioT B
npeAsapuTEnbHO BBaXab! NpOMbITbIE necneayemoit BOAOW
NpoHyMepoBaHHble CTakaHuMku u cpasy xe onpegensior pH. Ecnm
nsmepeHne pH Henb3s nposecTu HemeaneHHo, npoby oTbupaoT B
NONUATUNEHOBBINH COCYZ, BMECTUMOCTbIO 50-100 cm®, 3anonHsis ero [0 Kpaee,
¥ repmeTwdHO 3akpbiBaloT. [lo Hayana aHanusa npobbl XpaHAT B
xonoaunsHuke He Gonee 2 u.

10 ToaroToBKa K BbIMONTHEHUIO U3MEpeHUui

10.1 MipuroToBNeHne PpacTBOPOB W peaKTMBOB AJnA
rpaaympoBku pH-meTpa

10.1.1  AuctunnupoeaHHas Boaa, cBo6ogHas ot CO2

CeobogHyie ot CO: Bogy TrOTOBAT KunsdeHuem 1,5 amd
AVCTUNNUpOBaHHOK BoAbl B Konbe BMECTUMOCTHIO 2 AM® B TeueHWe uaca.
Mepep ucnonb3osaHnem Boga JOMKHa OCTbITh B 3TOW e konbe cHabxeHHoN
Xnopkanbunesoi TpyGKoi 3anonHeHHO# rMAPOOKUCHIO Kanus WK HaTpus.
Wcnonb3ayioT B AeHb NPUroTOBNEHUS!.

10.1.2  HacbileHHbI pacTBOP XJSIOPUCTOroO Kanus

60 r xnopucToro Kanus pacTeopsioT B 200 cM® gucTMnnMpoBaHHo
sogbl npu (50-60) °C, oxnaxpaloT pacTBOpP A0 KOMHaTHOM Temneparypsbl
(paspen 8) w pekaHTUMpYIOT C ocagka. WMcnonb3ywor ans  3anonHeHus
BCromorarenbHoro (xnopcepebpsHoro) anekrposa.

8
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10.1.3 BydepHbie pacTBOpbl U3 CTaHQAPT-TUTPOB
(paSouue aranoHbi pH 2-ro pazpnaga)

BydepHble pacTeopbl, uMeowme sHaqeHus pH 4,01; 6,86; 9,18 rotoesaT
B COOTBETCTBMM C WHCTPYKUMEA NO NPUMEHEHWIO CTaHAapT-TUTPOB Ha
AucTunnuposaxtHoi Boge csoboaron ot CO:. MNpusepeHHbie sHaveHus pH
cnpaesegnuesl nNpu Temnepatype 25 °C. [ns Apyrvx TemnepaTtyp OHU
npuseneHsl B Tabnuue A.1 (npunoxenue A).

Mpu orcytcTuu craHgapT-TuTpos GydepHbie pacTBoOpbl FOTOBAT B
cooTBeTcTBMM € 10.1.4 - 10.1.6.

10.1.4 BydepHbIit pacTBop ¢ pH 4,01

B mepHyio konby emecTumMocTbio 500 cM® KONTM4ECTBEHHO NEpeHOCHT
5,060 r npeasapuTenbHo BoicylueHHoro npu 110 °C Ao nocTosHHOW Macchl
Kanua TaneBoKUCNOro, pPacTBOPAlOT U AoBoasaT obbem A0 MeTku
auctunnuposaHnHolt Bopolt csoBogHoli ot CO2. lMpu 25 °C ator pacrtBop
nmeeT pH 4,01,

10.1.5 BydepHbiit pacTeop c pH 6,86

B mepHyio konby BMecTumocTbio 500 cM® KONMMYECTBEHHO MEpPeHOCHT
0,694 r xkanua doccopHokMcnoro ogHoszamelyeHHoro u 0,767 r HaTpus
docdopHokucnioro, pacteopsalT B ceobogHolt oT CO2 AUCTUNNMPOBaHHOM
soae u AoBoAAT o6bem A0 MeTku Tol xe Bogown. Mpu 25 °C atoT pacTtBop
umeer pH 6,86.

10.1.6 BydepHbii pacTsop ¢ pH 9,18

B mepHylo konby BMeCTMMOCTbi0 500 cM® KONWUYECTBEHHO NEPEHOCHT
1,903 r wHarpua TeTtpabopHokucnoro 10-B0gHOrO, nNpegBapuUTEnbHO
BbIAEPKAHHOIO B TeYeHWe HECKONBKUX CYTOK B 3KCUKaTope Hag Gpomuaom
HaTpus, pacTtBopsioT B cBobogHoit oT CO2 AuCTUNINUPOBAHHOW BOAE U

9
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HosogAT o6bem go MeTkn Toi xe Bogoi. Mpu 25 °C ator pacTeop umeer pH
9,18.

Bce OydepHble pacTBOpbl XpaHAT B FepMETUMHO  3aKPbITbIX
NOfU3TUNEHOBbIX COCYAaX B XonoaunsHuke He bonee 3 mec.

10.1.7 PactBop CONSAHOMN KUCIIOTbI MONAPHOM
KOHLeHTpauuen 0,1 monb/am®

K 500 cm® pguctunnuposaHHoW Bogbl npunusaor 4,4 comd
KOHLIEHTPMPOBAHHOM CONSHON KUCNOTLI U NepemelunsaioT. pu xpaHeHwu B
3aKpbITON NOCyAe PacTBOpP YCTOMYUB.

10.2 NMNogroToBkKa npubopos, U3MepUTEeNnbHOro u
BCNOMOTaTeNnbHOro 3N1eKTPoAoB k paboTe, rpagyvnpoBKa

MoaroToBky pH-meTpa, V3MepUTEeNbHOro  CTEKNSIHHOTO U
BCNOMOraTensHoro 3neKkTpopoB k pabote w rpagympoeky pH-metpa
OCYLLECTBNAKT B COOTBETCTBMM C nﬂcrpyxumeﬁ no dkcnnyaTayun anﬁOpOB
¥ nacnopTamu Ha IneKTPoabl.

Mpoeepky crabunbHocT  pabotel  pH-meTpa  (crabunbHocTu
rpagyvpoBku) HeoBXoauMMo NpPoBOAUTL B Havane W B KOHLE KaXaow cepuu
usMepeHui npu TemnepaTtype npobbl Bogbl 25 °C no bydepHbIM pacTBOpam,
ykasaHHbIM B nacnopte Ha npubop. Hoeas rpagyupoBka ocyLeCTBNSETCA B
cnyyae oTpuLaTeNbHbIX pe3ynbTaToB Npoeepku, cepusi npo6 Gpakyetcs u
NpoBOAATCA HOBbie u3MmepeHus. Ecnu rpagymMpoBka NPOBOAWTCA NpU UHOWM
TeMnepartype, HYXHO yuuTbiBaTh 3HaveHus pH OycdepHbix pacTeBOpoB B
COOTBETCTBMU C AaHHbIMU Tabnmubl A.1 (npunoxeHue A).

Ecnu B nacnopte Ha npubop He ykasaHO MHave, TO MUHMManbHOE
Konuyectso OydepHbix pacTBOPOB U WX HOMUHambHble 3HaYeHus,
Heobxogumble Ans rpagyvwposku pH-MeTpa, npuseaeHsi 8 10.1.

10
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11 TNopsAaok BbINONHeHUA U3MepeHui

11.1 iamepenne pH cregyer nposoauTs NpU  NOCTOSIHHOM
KOHTpOnupyemoi Temnepatype, Gnuskoit Kk TemnepaType rpafyupoBKku
npubopa (10.2), Ans 4ero npobbl OCTABNSIOT B TEMHOM MecTe, noka
TeMnepaTypa KaXxaoW us HUX He CTaHeT NOCTOAHHOIR U paBHOM Temnepartype
okpyxaiowen cpegbl. KoHTponem cnyxutr npoba ¢ MUHMManNbHON
Temnepatypoi. B cknsAHKy ¢ KOHTPONbLHOI Nnpoboi noMeLyaT TEPMOMETP, No
nokKasaHuAM KOTOPOro CNeasT 3a AOCTKEHUEeM 3a4aHHOH TemMneparypb!.

TemnepaTypy npobbl Takke cnegyer KOHTponuposaTb nNpu
BLINCNHEHUN U3MepeHuit, ecnu pH-meTp He cHabXeH TepMOKOMNEHCaTOPOM.

OneKkTpoabl TWATENbHO ONONACKMBAIOT AWCTUIUIMPOBAHHOR BOAOW,
YAANAIOT 0CTaTkyu BOALI, NPOMOKas uxX unsTpoBansHoi Oymaroi, onyckaioT
B aHanusupyemyio npoby, u udepes 1-3 MWH (nocne YyCTaHOBNEHWA
NOCTORHHOIO 3HAYEHWA) 3anucbiBaloT nokasawus npubopa. Msmepenue
NpoBOAAT He MeHee [ABYX pas, MNOBTOPHOE W3MepeHue uepes
1 MUH.

Mpu BbINOMHEHUNM U3MEPEHWIA NpWU TemnepaType, OoTNMYAIOLWENCs OT
25 °C (unw OT WHOW TemnepaTypbl NpU KOTOPOI NPOBOAUNACE MPAKYNPOBKa)
Gonee 4Yem Ha 5 °C, cnefyeT NPOBOAUTL PYYHYIO KOMIMEHCALWIO
TeMNepaTypbl B COOTBETCTBUM C UHCTPYKLUMEN no aKcrutyaTauuu npubopa.

Mexgy wvsmepeHusMM  3neKTpogbl  crnegyeT  OoCTaBnsATb B
[UCTUNNMPOBaHHON Boae, a npu Honee ANWTENbHOM XpaHeHUW B pacTBope
consHon kucriotsl (HCI) monsipHoit KoHueHTpaumen 0,1 monb/am®,

11.2 32 senuuuHy pHusm NPUHMMAKT NOKA3aHWUA, CYUTHIBaEMble ¢
Tabno npubopa. PesynbTaroM  KU3mepeHuiA  SBNRETCA  CpepHee
aputhmMeTMyecKkoe  ABYX  pes3ynbTaToB  NapannenbHbiX  W3MEPeHUi,
BLINOMHEHHBIX B ycnosusx nosTopsemoct no FOCT P UCO 5725-1
(nyHkT 3.14), ecnu abconioTHaa BenuUuUWHa PasHOCTW MeXAY HUMU He
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NpeBbilLaeT 3HaYeHWs npeaena nNOBTOPAEMOCTW [, ONPeAensieMoro no
dhopmyne:

r=277or, (1)

rae o — nokasartens NoBTopsiemacty no Tabnuue 1, ea. pH

11.3 Ecnv pacxoxpaeHve npeBblluaeT npegen  NOBTOPAEMOCTH,
BbISICHAIOT NPUYUHBI NPEBLILIEHNS Npeaena NoBTOPAEMOCTH, YCTPAHSIOT UX U
NOBTOPSAIOT BLINOMHEHUe U3MEPeHUN B COOTBETCTBUU C TpeGoBaHWAMM

MeTOONKW.

12 BbluucneHue pe3ynbTaToB U3MEepeHun

12.1 BopopopfHbiit nokasavens pHn siw asanusupyemoit npobul BOAb!

paccuuTbiBaETCA No opmyne:
PHin site = pHuaw + K (t1 — t2), (2)

rae pHus — cpepHee apudmeTHyeckoe 3HAYEHUE W3MEpeHUst ABYX
pesynbTartos uaMepeHud pH, nonyuyeHHbIX B YCNOBMAX TNOBTOPSIEMOCTH,
ea.pH; '

t1 — TemnepaTypa aHanuaupyemoii npo6Gbl BoAL! B MOMEHT U3MEpeHus,
oC:

t2— Temnepatypa npobbi Boawl in situ (B ycnoeusx oT6opa npo6 Boab!),
oC;

k ~ TemnepaTypHbilt koacduumeHT, pasHbii 0,0114 en. pH/P C npu
pasnenun 1 atm [3], [4].

dopmyna (2) cnpaBegnmMBa [Ans BCEX 3HAYEHUI COMEHOCTH WU
Temnepartypbl Ansa  rmMybuH He ©Gonee 1000 M, rae BnUsHUe
MAPOCTaTMMECKOTO A3BMEHUA HaxXOAWTCS B nNpefenax MoOrpetHocTy
uamepexus pH.

Ha rny6uxax Gonee 1000 M HeoGxoavMo BBOAUTL MOMPaBKW ApH Ha
rMEpPOCTaTUHECcKOe AABMeHWe, U B 3TUX criyyasx copmyna (2) npuHumaeT
BUA,

12
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pHinsitu = pHmm +k (t‘l - 12) = ApH, (3)
Monpaska ApH paccHUTLIBAETCS N0 dopmyne
Apn =B-Z, (4)

rae B - nonpaska Ha paenewue, onpepensemas no ta6nmue bB.1
(npunoxexue bB);

Z - ry6wHxa otbopa npobbl, M.

Mpumepsl pacuera pH npuseaeHs! B Nnpunoxexum B.

3a pesynbTat W3MepeHwit BOAOPOQHOrO nokasaTens B AuanasoHe
namepenuit ot 4,10 go 9,20 ea. pH B npoBax mopckux BoA ¥ BOS MOPCKUX
YCTBEB pPeK NpUHUMAIOT 3HadeHue pHi sw, onpeaensemoe no copmynam (2)
num (3).

12.2 PesynsTat n3MepeHuWin BOAOPOAHOro NnokasaTens B JOKyMeHTax

npepcTasnsioT 8 BUgE:
pH+A4, npun P=0,95 (5)

rae pH - sHayenue pHin situ;

+ A ~ rpaHuubl aBCOMOTHOM NOrpeLlHoCTM usMepeHuit (Tabnuua 1).

YucnoBoe 3HaveHue pesynbTaTa UMepeHWit AOMMKHO OKaHYMBaTbCS
umdpoii Toro e paspsAa, YTO UM 3Ha4YeHMe rpaHuy abconioTHOW
NOFPEeLLHOCTY.

13 KoHTponb KayecTBa pe3ynsTaToB M3MepeHui npu
peanusauumu meToguku B naboparopumn

13.1 PacxoxaeHue mexay peaynbTatamu AByX eOUMHUYHBLIX USMEPEHU,
BbINOMHEHHbIX B ycnosusax nostopsemoctu no NOCT P UCO 5725-1 (nywHkT
3.14) npu P=0,95 He pomkHO npeBbiLATL 3HA4YeHUs nNpegena
NOBTOPAEMOCTH r, NpuBEAEHHOro B Tabnmue 1.

Ecnu aBGconioTHas BenuumMHa pasHOCTU NPEBbLILLAST 3Ha4eHue npejena
NOBTOPAEMOCTM f, TO BBIACHAIOT NPUHKHBLI  NpeBblLEHUA npegena
NOBTOPSIEMOCTY, YCTPaHSIOT MX U NOBTOPSAIOT BLINOHEHWE WU3MepeHuiA B
COOTBETCTBMMU C TPeBOBaHNSAMU METOANKN.

13
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13.2 PacxoxaeHue Mexay pesynbTataMun 4ByX e4UHUMHbBIX USMEPERUNA,
BbINOMHEHHBIX B ycnosuax socnpoussogumoctu no FOCT P UCO 5725-1
(nyukT 3.18) npu P=0,95 He pgorpkHO npeBbilaTh 3HaYeHWs npegena
BOCNpoOU3BoAMMOCTU R, NpuseaeHHoro B Tabnuue 1.

Mpu npesbilleHn Tipegena BOCNPOWU3BOAUMOCTHM, Heob6xoauMo
BbIACHUTb, OGYCMIOBNEHO NV pacxoxXAeHwe B pesynbTaTtax pasnvuuem B8
ucnbiTyeMbix npoBax: npobbl AoMKHBI BbiTh UASHTUHHBLIMK NPU UX pacchisnke
B nabopatopuu (unu aHanuse B opHoi nabopatopuu B YCNOBUSX
BHYTPUNabopaTopHOi MPELMSNOHHOCTH), OCTaBaThbCA WAEHTUMHBIMM BO
BPEeMs TPAHCNOPTMPOBAHNRA U Ha NPOTSXEHWMN NoObIX MHTEPBanos BpeMeHn,
KOTOpbIE MOMyT NpeAwecTBoBaTe NEpUoay (hakTMHYECKOro BbINONHEHUS
usmepeHwi. [lns NpoBepKN NpPeLM3NMOHHOCTU B YCNOBUSX NOBTOPAEMOCTYU
Kaxgas us nabopaTtopuii AomKHa criefoBaTh npoueaypaM, U3NoKEeHHbIM no
rOCT P UCO 5725-6 (nyukr 5.2.2).

13.3 KonTtponb kauecTsa pes3ynbTaToB M3MEpeHWd npu peanusaLuu
meToauku B nabopatopun ocywecrensioT no FOCT P UCO 5§725-6 (nyHkT
6.2.2), wucnonb3ys MeTOH KOHTpona CcTabunbHOCTU  cTaHaapTHOro
(cpepHeksaapaTU4HOro) OTKNOHEHNSI NOBTOPAEMOCTH.

MepnoanyHOCTL KOHTPONS CTAbUNLHOCTH pe3ynbTaToB WU3MEpeHWUn
pernameHTUpyioT B PykoBoACTBe 1o KavyecTBy nabopartopuu.

Mpu HeyaoBNETBOPUTENbHLIX pesynbTatax KOHTPONs, NpesbilleHue
npepena  [edcTBUS  Wnu perynapHoe  npesbilleHne  npepena
NpPeaynpexXaeHns, BbIACHAIOT NPUYKMHBI 3TUX OTKMNOHEHWR, B TOM uucne
NpoBOAST CMEHY PeakTUBOB, NpoBepstoT paboTy onepaTopa.

B cnyyae  BO3SHMKHOBEHWS  CNOPHOWM  CUTyauun  cnepyeTt
pykoBoacTBoBaTbCS nonoxenusmu no FOCT P UCO 5725-6 (nyHkrsl 5.3.3-
5.3.4).

14
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MpunoxeHue A

(cnpaso4Hoe)

W3meHeHne BogopoaHOro nokasartens 6ydepHbix pacTEOPOB
(paBouux atanoHor pH) B 3aBUCUMOCTH OT TemMnepaTypbi

Ta6nuyaAi
Temnepatypa, °C BogopopaHbiit nokasatens BydepHsix pacteopos, ea. pH
5 4,01 6,95 9,39
10 4,00 6,92 9,33
16 4,00 6,90 9,27
20 4,00 6,88 9,22
25 4,01 6,86 9,18
30 4,01 6,84 9,14
35 4,02 6,84 9,10
40 4,03 6,84 9,07

15
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Mpunoxenune b

(cnpasosHoe)

Monpasku Ha Aasnexue (B) npu aHanuse nNpo6 Mopcko# BoAbl,
oTobpaHHbIX ¢ rnySuH 1000 M u 6onee [7]

Tabnuuab.1
PH wane. B PH uam. B
75 35-106 8,0 22:10%
7.6 31-10% 8.1 21-10'¢
7.7 28-10% 8,2 20-10%
7.8 25-10% 8,3 20-10®

16
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NMpunoxexue B
(cnpasoyHoe)
Mpumepsbi pacyeta pH
B.1 Mpumep 1
Mpo6a mopckont Bogp! umeet pH = 7,95 npu t1 =25 °Cut2 = 5 °C Ha
FOPU3OHTE
80 m.
PpHinsiy = 7,85 +0,0114 (25 - 5) = 8,18.

B.2 MNpumep 2

Mpo6a mopckoii Bogpl umeeT pH = 7,78 npu t1 =25 °C u t2 = 1,86 °C Ha
ropuaoHnte 7200 m.

PHin sy = 7,78 +0,0114-(25 — 1,86) - 25-10-7200 = 7,86.
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PesyavraTr merponaragecoll arrecranun
1. 38acHAS NPHIBCAIMIEN XAPSKTEPHCTHR NOIPCIHOCTR

Huanason sascpennil, SHEYSHHA noxasarenel NOBTOPAEMOCTIL,
BOCUPONIBOAMMOCTH, TOYHOCTH, - FPCACAOE TOFTOPEEMOCTH H BOCHPOMBOAMMOCTR
MCTOMHKIE K3MOPSIUY HpencTanacHst 8 ebmue.

Hoxasarems Iipeaea
DORTOpSRC- woETOPE-
MOCTR MOTTR
(CPERHCRBRL~ npH
PATHMECKDC P=095
OTRRONCHHC
nosTopRe-
MOCTH)

o pH
Or 4,00 50 9,20

BRI, 0.02 0.06

Kowrposns TONHOCTH PEI¥ASTATOR SIMpeHKil

Komipons TOSS0CTR PesynbTRIcs EReneiiit 0CYInecTIISETOR 5 COOTHETCTRIN ©
pazaenon 13 seromnm maseperni «Bosopo it noxEETeTL MOPCKIX BOA. Mwmm
fEMepeHrl FOTCHIBOMETIIUOCKII METOZOMS,

Havansmmy orzesa 103

[ zuswiaii naysHul COTPYARNK
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